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Large scale canola varietal evaluation in WA 
Peter Nelson, Oilseeds WA 
KEY MESSAGES 
Oilseeds Industry Association of WA  -  formerly Canola Association WA  -  is an organisation 
representing all sections of the oilseeds industry in Western Australia.  As a major part of its support to 
industry, the association has evaluated current canola varieties using large plots and farmer 
equipment.  This evaluation was carried out in 2002 in conjunction with existing farmer groups.  
Extension of the results is a key component of the work. 
AIMS 
To provide growers with independent information on how current canola varieties perform in different 
regions of WA.  
METHOD 
Oilseeds WA has had very good support from the leading seed companies Dovuro, Pacific Seeds and 
Pioneer.  Representatives from these three companies together with the author met and decided 
where the trials would be located and then sought suitable groups to manage the trials. 
Eight trial sites were selected from Mingenew in the North to Esperance in the South.  Protocols on 
how the trials should be carried out were then forwarded to each group and their agronomist.  In 
general there was one replication per trial.  The plot size fitted in with the width of the farmers 
equipment and was normally 100 metres long.  Each variety was treated with appropriate herbicide 
system.  
Field walks were held on the trials during the season. 
The trials were swathed, harvested and then the results computed.  One trial in the Corrigin district 
was not suitable for harvest due to seasonal conditions. 
CONCLUSION 
1. Farmers are keen to be informed of the results of large replicated experimental plots especially 
from an independent source.  Oilseeds WA is seeking funds to carry out a more extensive 
program. 
2. The yield (t/ha) and oil percentage of trials in the North and the East of the wheatbelt reflect the 
difficult seasonal conditions in 2002. 
3. Due to limited data no firm recommendations are made however the results should be 
evaluated alongside other relevant data. 
KEY WORDS 
canola varieties, large scale plots 
ACKNOWLEDGMENTS 
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Beacon 0.77 41.6 344 0.91 40.4 400 2.19 47.9 1,008 2.42 46.7 1,114 1.3 43.4 597 
Hyden 0.54 42.2 244 1.03 39.7 448 1.93 47.1 888 2.12 45.7 975 1.42 44.7 653 
Pinnacle    0.64 39.5 277 1.58 47.6 727 1.84 42.2 830 1.41 42 635 
Pinnacle#          2.42 42.3 1094    
Surpass 501TT 0.94 40.7 415 0.87 43.4 400 1.66 47.7 763 2.14 48.2 985 1.54 46.7 708 
Karoo   279 1 39.1 430          
Eyre 0.62 42  0.84 42.2 379          
AGT 103    1.12 41.2 498    1.83 46.9 842    
AGT 111    0.97 41.9 436    2.08 48.5 957    
Grace                
                
Surpass 603 CL       1.63 49.5 750       
Surpass 603 CL#          2.46 50.8 1,132    
44C73 0.56 42.1 252 1.2 41.9 539 1.13 48.7 520 2.26 47.8 1,040    
46C74       1.22 48.2 561 1.65 48.3 759    
44C75       1.43 48.7 658 2.16 48.8 994    
402CL 1 42.1 451 1.2 43.6 552          
                
Rainbow#          2.49 44.7 1,146    
Outback#          2 44.9 920    
Castle#          2.54 48.4 1,169    
Site average 0.74 41.8  0.98 41.3  1.60 48.2  2.17 46.7  1.42 44.2  






























Beacon 1.07 40.8 473 0.81 41.8 363 1.35 43.2 
Hyden 1.18 39.2 508 0.77 40.4 338 1.28 42.7 
Pinnacle 0.92 39 395 0.48 38.8 205 1.15 41.5 
Pinnacle#       2.42 42.3 
Surpass 501TT 1.3 42.3 588 0.92 42.9 420 1.34 44.6 
Karoo    1.02 39.3 440 1.01 39.2 
Eyre    1.06 42.6 481 0.84 42.3 
AGT 103       1.48 44.1 
AGT 111    0.62 40.2 271 1.22 43.5 
Grace    0.61 39.3 263 0.61 39.3 
         
Surpass 603 CL 1.69 43 772    1.66 46.3 
Surpass603 CL#       2.46 50.8 
44C73 0.67 40.7 296    1.16 44.2 
46C74 1.28 40.9 566    1.38 45.8 
44C75 1.21 40.3 531    1.6 45.9 
402CL       1.1 42.9 
         
Rainbow#       2.49 44.7 
Outback#       2 44.9 
Castle#       2.54 48.4 
Site average 1.17 40.8  0.79 40.7    
Note:  # :  Variety was direct headed. 
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Performance of IT and TT canola varieties in the 
medium and high rainfall agzones of WA, 2001-02 
Graham Walton, Hasan Zaheer and Paul Carmody, Department of Agriculture, 
Western Australia 
KEY MESSAGES 
In the Northern agricultural regions and at Esperance Downs Research Station, the highest yielding 
canola varieties came from within both triazine tolerant and Clearfield herbicide groups.  In the Great 
Southern, the highest yielding canola varieties were all from the triazine tolerant group.  The results in 
the Great Southern appear to be due to greater grassweed and/or capeweed competition in the 
Clearfield system. 
AIMS 
To assist WA canola growers in selecting the best variety for their situation, by providing comparisons 
of variety performance over a number of seasons and in a range of geographic locations. 
METHOD 
Triazine tolerant (TT) and imidazolinone tolerant (IT) varieties were compared in the same trial using a 
split-block design, with the herbicide system as Main Block and the varieties as Sub-Blocks.  The 
herbicide blocks had the same agronomic management, except for the application of either Atrazine 
(early post-seeding or split application) or On-Duty (post-seeding, 6–8 weeks).  The plots were either 
7 or 8 rows and 20 m in length.   The canola varieties were all sown at 6 kg/ha.  The results 
summarise 4 trials in 2001 and 7 trials in 2002. 
The statistical analysis on these results provides a comparison of the mean yield of individual 
varieties.  A comparison is made between the highest yielding triazine variety and the highest yielding 
Clearfield variety in each trial.  There is no comparison made of the triazine Block versus the Clearfield 
Block of varieties, as there are differences in maturities and in number of treatments (varieties) within 
each group.  
RESULTS 
Comparing the average yields made relative to ATR-Eyre, the statistically highest yielding canola 
varieties over the 4 trials in the northern agricultural region are:  44C73, Surpass 501TT, Surpass 
603CL, ATR-Hyden and ATR-Eyre.  In two trials at Esperance Downs Research Station, the highest 
yielding varieties were Surpass 603CL, TI1-Pinnacle, ATR-Hyden, 45C75, 46C74 and Surpass 402CL.  
Using the average yields and the 2002 trial management details the Gross Margins for the best 
Clearfield and triazine tolerant variety are similar (Table 1 and 3).  The higher herbicide cost is offset 
by the bonus from the higher oil concentration for the Clearfield variety. 
For the 5 trials in the Great Southern Region, the highest yielding canola varieties were all triazine 
tolerant (ATR-Beacon, Surpass 501TT, ATR-Hyden, TI1-Pinnacle, ATR-Grace and ATR-Eyre).  
Observations made of these trials record that the Clearfield System had significant competition from 
weeds, notably capeweed and grasses.  A comparison of the Gross Margins calculated from average 
yield and the 2002 trial management details at Katanning shows a clear advantage to the triazine 
tolerant variety (Table 2). 
CONCLUSION 
In the last two seasons, the best performing canola varieties in the Northern Region and on the 
Esperance sandplain, came from both the Clearfield System (IT) and the triazine tolerant (TT) 
varieties.  The highest yielding varieties were 44C73, Surpass 603CL, ATR-Hyden, Surpass 501TT, 
TI1-Pinnacle and ATR-Eyre.  The choice of variety will depend upon consideration of maturity group, 
weed spectrum, blackleg rating and oil concentration, among other agronomic factors. 
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In the Great Southern Region, the better weed control achieved in these trials using triazine, resulted 
in varieties such as ATR-Beacon, Surpass 501TT, ATR-Hyden, TI1-Pinnacle and ATR-Grace giving 
the highest yields.  
It is possible that the Clearfield System as used in these trials had greater difficulty in controlling the 
grass weed spectrum and the persistent weed emergence throughout the season associated with this 
region. 
KEY WORDS 
canola, variety, triazine, imidazolinone, Clearfield, yield, gross margin 
ACKNOWLEDGMENTS 
Rod Hunter, RSU’s at Geraldton, Katanning, Mount Barker and Esperance. 
GRDC Project No.: CVT 
Paper reviewed by: Christine Zaicou-Kunesh 
Table 1. Gross margin for highest yielding TT and IT canola variety at Mingenew, using 2002 trial 
management details 
Variety Yield (t/ha) 
Gross income1 
($/ha) 
Trial input costs2 
($/ha) 
Gross margin ($/ha) 
44C73 2.2 1068.40 244.10 824.30 
Surpass 501TT 2.0 959.00 193.30 765.70 
1 Canola $472.00/t with deductions, freight. Oil bonuses; 4 per cent for 44C73, 2 per cent for Surpass 501TT. 
2 Does not include commercial costs of labour, machinery, fuel, insurance, which is approx. $28.00/ha (Gross 
Margins Guide 2003, Department of Agriculture Miscellaneous publication 18/2002). 
Table 2. Gross margin for highest yielding TT and IT canola variety at Katanning, using 2002 trial 
management details 
Variety Yield (t/ha) 
Gross income1 
($/ha) 
Trial input costs2 
($/ha) 
Gross margin ($/ha) 
ATR-Beacon 1.6 774.50 149.95 654.55 
Surpass 402CL 1.0 507.50 189.75 317.75 
1 Canola $470.00/t with deductions, freight. Oil bonuses; 5 per cent for Surpass 402CL, 3 per cent for 
ATR-Beacon. 
2 Does not include commercial costs of labour, machinery, fuel, insurance, which is approx. $47.50/ha (Gross 
Margins Guide 2003, Department of Agriculture Miscellaneous publication 18/2002). 
Table 3. Gross margin for highest yielding TT and IT canola variety at Esperance Downs, using 2002 
trial management details 
Variety Yield (t/ha) 
Gross income1 
($/ha) 
Trial input costs2 
($/ha) 
Gross margin ($/ha) 
Surpass 603CL 2.35 1154.20 265.70 888.50 
TI1-Pinnacle 2.30 1100.60 220.40 880.20 
1 Canola $472.00/t with deductions, freight. Oil bonuses; 6 per cent for Surpass 603CL, 2 per cent for 
Pinnacle. 
2 Does not include commercial costs of labour, machinery, fuel, insurance, which is approx. $45.10/ha (Gross 
Margins Guide 2003, Department of Agriculture Miscellaneous publication 18/2002). 
NB:  There is an extended version of this paper on the Crop Update 2003 CD. 
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Reproductive biology, cotyledon development and 
oil accumulation in canola 
J.A. Fortescue and D.W. Turner, School of Plant Biology, Faculty of Natural and 
Agricultural Sciences, The University of Western Australia, Crawley   WA   6009 
KEY MESSAGES 
In canola seeds up to 90 per cent of the oil accumulates in the cotyledons.  Therefore, increasing the 
size of the cotyledons can be expected to increase oil concentration in the seed.  Thus, seed size 
could provide a useful selection criterion for crop improvement.  Removal of the lateral inflorescences 
increased the size of the cotyledons in seeds of cv. Monty and Mystic growing on the main stem by 
19 per cent.  This did not increase seed oil concentration, rather it slightly reduced it.  Increasing seed 
size in canola from 4.2 to 5.5 mg does not necessarily lead to a higher oil concentration. 
AIMS 
Oil synthesis needs carbon skeletons and energy to put them together as oil.  Carbon skeletons are 
provided in sugars from the maternal tissue of the seed (testa), the walls of the siliqua and the stems 
and leaves of the plant.  The chlorophyll in the embryo of canola seed, under the stimulus of light, 
provides the energy (ATP and NADPH) for synthesising oil.  Our aim was to increase embryo size so 
that more oil could be accumulated per seed. This was expected to give an increased oil concentration 
in the seed. 
METHOD 
The cultivars Karoo, Monty and Mystic were chosen because they give a gradient in oil accumulation.  
Plants were grown in pots in a sunlit phytotron with day/night temperatures of 20/13°C.  We removed 
the lateral inflorescences as they appeared to increase the supply of sugars to seeds in siliquas 
growing on the main stem. Unpruned plants were controls.  Plants were open pollinated.  Pod 
segments, ovules and embryos were sampled and fixed in 2.5 per cent glutaraldehyde in a phosphate 
buffer.  Specimens were sectioned and the growth of the pod and seed tissues measured by 
evaluating the area of the tissues in the microscope slides.  Oil concentration at maturity was 
measured at the Chemistry Centre, WA. 
RESULTS 
Pruning had no effect on the length of the siliquas of cvs Monty and Mystic which had siliqua lengths 
of approximately 78 mm.  However, pruning increased siliqua length in Karoo from 58 to 64 mm.  The 
number of ovules per pod was about 21 and pruning did not change the number.  Siliquas reached 
their maximum size and number of ovules 10 days after flowering.  Pruning increased siliqua cross 
sectional area in cvs Monty and Mystic by 30 per cent and the ovules within by a similar amount.  
There was no effect on the cross sectional area of the siliquas or ovules of cv. Karoo.  Pruning 
delayed colour change of the seed by 2 days.  Ovules were initially much larger than the embryo, 
reached their maximum size at 30 days after flowering and shrank as the endosperm (fluid between 
the embryo and the testa) was assimilated and the seed began to dry.  Pruning increased the cross 
sectional area of embryos of Monty and Mystic by 19 per cent and reduced the embryo of Karoo by 4 
per cent.  Pruning increased seed weight of Monty and Mystic from 4.2 to 5.5 mg.  The control seeds 
of Monty had 45 per cent oil, Mystic had 44 per cent and Karoo had 43 per cent.  Pruning reduced the 
oil concentration slightly in the seeds of all cultivars by 1 to 2 per cent.  
CONCLUSION 
We assume that the effect of pruning on seed size was because removing competing seeds on lateral 
inflorescences increased the flow of sugars from the leaves to the seed in siliquas on the main stem.  
The fact that the ovule (seed) shrank supports the view that space within the seed did not restrict the 
growth of the embryo that stores the oil.  
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Under these 'ideal' growing conditions, we assume the supply of sugars to the seed and embryo was 
increased because of their increased size and weight.  However, oil concentration was not increased, 
but fell slightly.  The larger size of the cotyledons may have reduced the ability of light to penetrate to 
the centre of the growing seed and stimulate energy production for the synthesis of oil.  This may be 
especially true for the inner cotyledon.  The supply of energy for oil synthesis from the chlorophyll in 
the cotyledons may have been limiting in this case especially in the inner cotyledon.   
Seed size is a component of yield and is an issue for seedling establishment.  This experiment 
indicates that increasing seed size by physiological manipulations does not necessarily lead to an 
increase in oil concentration and may be detrimental for oil. 
KEY WORDS 
canola, ovules, seed, oil, embryos, cotyledons 
ACKNOWLEDGEMENTS 
We are grateful to Dr David Harris, Chemistry Centre who organised the measurements of oil 
concentration and to colleagues who commented on the text.  
GRDC Project No.: UWA368 
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Plant and environmental factors affecting oil 
concentration in canola -  a mini-review 
D.W. Turner, School of Plant Biology, Faculty of Natural and Agricultural Sciences, 
The University of Western Australia, 35 Stirling Highway, Crawley   WA   6009 
KEY MESSAGES 
Oil is the main product of canola grown in the rainfed cropping regions of southern Australia.  The 
concentration in the seed is important economically and is influenced by environmental and 
management factors. 
In the growing seed, oil accumulates in the cotyledons and these do not begin to grow until about one 
third of the way through seed development.  Then oil accumulates rapidly in the cotyledons and 
continues accumulating until the seed begins to change colour from green to black.  The chlorophyll in 
the cotyledons provides the energy for oil formation.  Substrate comes from the maternal tissues of the 
seed, siliqua walls, leaves and stems.  With respect to mean daily post-anthesis temperature, in the 
range of 10 to 15°C it is associated with reduced oil concentration at the rate of about -1%/C°.  Above 
15°C there is little association between temperature and oil concentration within the limits of the mean 
daily post-anthesis temperatures experienced in southern Australia.  Water deficit may increase or 
decrease oil concentration, but the effects are usually small, accounting for changes of 1 or 2 per cent 
of oil concentration in magnitude.  The oil:protein nexus is driven by environment but need not 
constrain genetic improvement in oil concentration.  The oil + protein concentration can be taken as an 
index of the capacity of the line or genotype to accumulate oil. 
Growers can manage oil concentration by selecting cultivars that have high oil concentrations in their 
environment and by planting as early as the season permits.  The axiom ‘improve your yield and oil 
will look after itself’ is more likely to be true for sowing dates before 1 June when high yield and high 
oil concentration tend to move together.  Sowing later than 1 June reduces yield further but oil 
concentration is reasonably stable.  This separation of yield and oil arises because yield is strongly 
linked to water supply in a linear fashion, whereas temperature governs oil accumulation and its effect 
is not linear. 
INTRODUCTION 
This review discusses the growth of the tissues of the seed, especially the growth of the embryo and 
its cotyledons, where oil is accumulated.  It deals with seed morphology and seed composition and 
shows how these can be used to interpret variations in seed oil concentration at crop level.  
The literature is reviewed and unpublished information is included from GRDC funded projects 
UWA292 and UWA368. 
The topics covered include:  seed morphology and development, composition of canola seed, 
replacement of oil by protein, one in 400 million, temperature and oil accumulation, what is the effect 
of water supply, managing the factors affecting oil concentration across southern Australia, conclusion. 
The review includes three figures and fifteen references spanning the years 1965 to 2003. 
CONCLUSION 
1. To increase oil concentration, growers should choose cultivars with a capacity to produce high 
oil concentrations and sow crops early (as the season permits).  
2. To increase oil concentration, breeding schemes should use genetic variation in the seed 
residue oil + protein to simultaneously improve oil concentration in the seed and protein 
concentration in the meal.  
-9- 
3. To increase our knowledge of the effects of temperature and water supply on oil accumulation 
critical experiments that evaluate the impact of environment on critical stages of seed growth 
are needed.  These should be formulated to allow interpretation of variation in oil concentration 
at crop level.  
4. To best manage our current knowledge for growers and canola breeders, models incorporating 
oil accumulation need to be developed and rigorously tested using data in the literature and 
data available from variety experiments. 
KEY WORDS 
canola, oil, embryo, cotyledons, temperature, water supply, model 
ACKNOWLEDGEMENTS 
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Potential benefits from interspecific crosses 
between canola and ‘near canola’ quality Indian 
mustard 
Janet Wroth, School of Plant Biology, The University of Western Australia (UWA), 
Wallace Cowling, School of Plant Biology, UWA and CBWA Pty Ltd, Anh-Van 
Pham, School of Mathematics and Statistics, UWA 
KEY MESSAGES 
Brassica juncea (Indian mustard) lines with near-canola quality oil have been successfully crossed to 
canola cultivars Monty (conventional) and Karoo (triazine tolerant) and many of the interspecific 
progeny of the B. napus x B. juncea cross have shown excellent canola oil quality characters.  In the 
Merredin environment many of the lines combined higher oleic acid and total oil concentration with 
larger seed size and greater standing ability when compared with cvs Monty and Karoo.  
AIMS 
There are inherent problems in the canola cultivars currently recommended for growing in the low 
rainfall cropping zones of southern Australia.  Brassica juncea has been suggested as an alternative 
canola species to B. napus on the basis that: 
  (i) yields would be higher in environments with drought and heat stress; 
 (ii) resistance to blackleg disease would be greater; and 
(iii) there would be less propensity of pods to shatter and the need to swath before harvesting 
(Gunasekera et al. 2001).  However, the seed oil in new lines of near-canola quality B. juncea, 
while having the required low glucosinolate and low erucic acid concentration, is poor in terms 
of oil concentration (36-39 per cent -  Gunasekera et al. 2001) and oil quality (Burton et al. 
1999).  Mono-unsaturated fatty acid (oleic acid) concentrations in the seed oil range from 45 per 
cent to 55 per cent, and this compares poorly with the range of 55 to 65 per cent in B. napus.  
The question we asked was 'what would the oil concentration and quality be in seed from an 
interspecific cross between B. napus and B. juncea?' 
METHOD 
Open-pollinated, canola quality B. napus cultivars Monty and Karoo were crossed with B. juncea lines 
JN 9 and JN25 (near-canola quality B. juncea lines provided by Mr Wayne Burton, Victorian Institute of 
Dryland Agriculture, Horsham, Victoria).  F1 plants were backcrossed to the respective B. napus 
parent or selfed to produce BC1 and F2 populations.  In 2000, 1500 single spaced-plants of 
populations of F2 and BC1 progeny and parent lines were evaluated in a fully randomised experiment 
at UWA field station, Shenton Park.  The main stems of all plants were bagged before the onset of 
flowering to ensure all seed was selfed.  Plants with seed yield greater than 10 g were assessed for oil 
concentration, fatty acid composition and glucosinolate concentration.  In 2001, F2:F3 (F2-derived F3) 
and BC1S1 (first selfed progeny of the first backcross to B. napus) lines and selfed parent plants were 
sown in 1.5 m rows at Merredin (31 May) and Shenton Park (11 June).  Seed size (100 seed weight, 
g), and seed from individual plants or bulked seed from four adjacent plants within a row were 
analysed for oil, oleic acid, protein and glucosinolates by near-infrared radiation technology (NIR). 
RESULTS 
The seed quality data from parental plants, cv. Surpass 400 and a selection of superior genotypes with 
high oil concentration grown at Merredin in 2001 are shown in Table 1.  These data support earlier 
evidence that the oleic acid concentration of the B. juncea parental lines is less than that of B. napus 
cvs Karoo and Monty.  The first segregating population from crosses between B. napus and near-
canola quality B. juncea produced lines that retained the canola oil characters of low glucosinolate and 
low erucic acid values.  Selections made from this material and grown at Shenton Park and Merredin 
in 2001 also met canola seed oil standards.  For many lines there was a combination of the agronomic 
traits of early vigour, early flowering (79-91 days), improved standing ability and final plant height of 
less than 1 m, with those of larger seed size and higher oil and oleic acid concentrations in seed.  
There was a significant positive correlation of seed size with per cent oil concentration (r = 0.42), 
which was very encouraging for breeding canola for drier environments. 
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Table 1. Seed oil concentrations of B. napus parental genotypes and cv. Surpass 400 (mean values 
across site), and selfed-seed samples of six high yielding interspecific cross populations 









% Oil % Protein 
% Oil +  
% Protein 
JN 9 0.31 15.14 45.33 39.44 28.75 68.19 
JN 25 0.29 28.19 43.85 40.13 28.21 68.34 
Karoo 0.30 13.48 56.25 39.28 27.97 67.25 
Monty 0.36 9.34 60.28 41.56 26.99 68.55 
Surpass 400 0.41 8.62 64.28 46.51 25.64 72.15 
Karoo x (Karoo x JN25) 
BC1S2 
0.44 8.0 60.5 40.6 28.9 69.5 
Karoo x JN25 F4 0.39 6.5 60.7 44.6 24.9 69.5 
Monty x (Monty xJN9) 
BC1S2 
0.40 6.5 68.0 45.3 26.9 72.2 
Monty xJN9 F4 0.37 1.9 61.0 46.0 24.4 70.4 
(Monty x JN25) x Monty 
BC1S2 
0.33 7.9 66.0 45.9 24.4 70.3 
Monty x JN25 F4 0.50 9.7 62.1 46.6 25.6 72.2 
Further backcrossing of these interspecific genotypes may have little value and provided seed yield/ha 
is comparable or better than those of currently grown cultivars, it is likely some of these progeny will 
be released as new cultivars for low rainfall sites in southern Australia.  This work clearly 
demonstrates that B. juncea contributes useful and unique alleles to improve oil concentration, quality 
and seed size in B. napus (canola), and interspecific crossing can be used to directly improve currently 
grown cultivars -  provided the B. juncea parent is near-canola quality. 
CONCLUSION 
Interspecific progeny from the cross B. napus x B. juncea have given rise to new canola genotypes 
with improved resistance to blackleg disease (data not presented here), larger seed size and 
increased oleic acid and oil concentrations in seed, and commercial potential for release as new 
cultivars.  A non-exclusive commercialisation agreement between the industry partners (UWA, 
COGGO Ltd, and EGC Ltd) and Canola Breeders Western Australia Pty Ltd has been developed.  
Now, the most promising lines are undergoing doubled haploid plant production and over summer 
seed increase and there should be sufficient seed for multiple site yield trials in 2003-4 with a view to 
early release of new cultivars in 2005.  
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Timing of nitrogen application for producing canola 
grain and oil 
R.F. Brennan, Albany Regional Office, Albany    WA   6330 
KEY MESSAGES 
The seed yield, and oil concentration (per cent) response of canola to application of nitrogen (N) as 
Urea (46 per cent N), applied at seeding, commencement of bolting, and green bud, was measured in 
field experiments in WA. 
The highest amount of applied N and the earlier it was applied usually gave the largest seed yield 
response at both higher rainfall sites (Badgingarra, Esperance).  Generally, increasing the amount of 
N applied decreased the oil concentration (per cent) in canola seed.  However, the effect of the time of 
application of N fertiliser on the oil concentration of canola seed varied greatly with site. 
INTRODUCTION 
Canola is a good break crop for diseases of cereals, enabling more sustainable continuous cropping 
to be done in WA.  Profitable production of wheat and canola depend on applying adequate fertiliser 
phosphorus and N. 
Canola has a high requirement for N as wheat so it can be very profitable to apply fertiliser N to the 
crop.  Most of the N fertiliser for canola and wheat is applied at or near sowing either as Urea (46 per 
cent N) ammonium sulphate (21 per cent N) or compound fertilisers such as diammonium phosphate 
(18 per cent N), Agras (made by adding ammonium sulfate to phosphoric acid) (18 per cent N). 
Experiments have been undertaken to determine the most profitable amount of fertiliser N and time of 
applying fertiliser N required for grain and oil production of canola.  These experiments have been 
done on different soil types and environments in WA. 
MATERIAL AND METHODS 
Experimental design 
Seeding dates were late May.  Basal fertilisers were applied to ensure N was the only nutrient element 
limiting yield.  Basal fertilisers were superphosphate at 150 kg/ha and KCl at 100 kg/ha.  The 4 levels 
of urea were applied depending on year and experimental site.  Urea (46 per cent N) was applied to 
the soil surface after sowing (AS) or was topdressed at bolting and green bud. 
RESULTS AND DISCUSSION 
Plant establishment 
The level of N fertiliser applied at seeding did not affect plants per m2, measured one month after 
sowing. 
Seed yields 
The seed yields of canola varied across the wide range of soil types, individual N levels and 
environmental zones. 
(a) High rainfall areas > 450 mm annual average rainfall 
In high rainfall areas, maximum seed yields of canola were achieved where the highest level of N was 
applied.  Where N application was delayed less seed was produced at both levels of N application at 
Badgingarra (Table 1).  However, delaying the application of N appeared to have little effect on seed 
yield at Esperance (Table 2a). 
For each time of application of N fertiliser, there was a distinct seed yield response curve (Table 1). 
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(b) Delaying the application of N from seeding until green bud resulted in N fertiliser reducing the oil 
concentration in seed (Table 2 b) 
Table 1. Effect on N timing on the grain yield of canola at Badgingarra 
Crop stage 
N application (kg N/ha) 
0 27.6 55.2 110.4 
Seeding 1451 1609 1651 1706 
Bolt  1510 1533 1590 
Green bud  1496 1484 1499 
Table 2. Effect on N timing on the grain yield (kg/ha) and Oil concentration of canola at Esperance 
 N application (kg N/ha) 
 0 27.6 55.2 110.4 
 (a)  Grain yield (kg/ha) 
Sowing 2528 2810 3264 3313 
Bolting  2854 3200 3390 
Green bud  2835 3373 3480 
 (b)  0il concentration at 8.5 per cent moisture 
Sowing 45.0 45.3 45.3 44.7 
Bolting  44.9 44.8 44.3 
Green bud  44.8 44.5 44.2 
CONCLUSION 
The increase in protein percentage and decrease in the oil concentration of canola has often been 
accounted for by the increasing N supply.  The percentage oil tended to decline with N application.  
This resulted in a reciprocal relationship between protein concentration and oil concentration of the 
canola seed.  These results support results of research done elsewhere. 
In WA there is often a moisture stress during flowering of canola.  It has been found that moisture 
stress during flowering of the crop decreased the oil concentration and increased the protein 
concentration of canola grain.  In some particular seasons, N application as well as moisture stress 
during flowering could possibly add to the decrease in oil percentage and increase the protein 
percentages of seed of canola grown within WA. 
KEY WORDS 
fertiliser N timing, growth stages, oil concentration 
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Managing canola for soil type and moisture stress 
Paul Carmody1 and Hasan Zaheer2, Department of Agriculture, Northam1 and 
Katanning2 
KEY MESSAGES 
In seasons of increased moisture stress potash will become a more important nutrient for the 
productivity of canola on sandplain and duplex soils.  How varieties respond to stress is different and 
they need to be managed differently.  In 2002 Surpass 501 was more responsive to reduced levels of 
nutrient and moisture stress so the choice of variety is not only determine by length of season but also 
the level of management which planned to be provide.  
AIMS 
• Identify the response of the main canola varieties to different soil types and how nutrition 
management interact with soil type for canola. 
• To determine if different varieties are better adapted to moisture stress than others in a central 
wheatbelt environment. 
BACKGROUND 
Following 1999 when the State almost produced 1 million tonnes, canola cropping and production in 
WA has reduced significantly.  From 1996 to 2001 there has been a steady decline in canola yields 
across all port zones with the exception of Esperance.  The cause of this decline can be attributed to 
many things but poor crop performance in variable seasons has been one to turned many growers 
away from canola recently.  Even in the high rainfall areas, growers have reported declining yields and 
poor performance of canola across a range of soil types. 
Most of soils in WA are deficient in essential nutrients and soil fertility absolutely depends on the 
amount and timing of fertiliser inputs.  Available soil moisture determines the emergence, crop 
establishment and availability (uptake and partitioning) of applied fertilisers to crop (Bowden et al. 
1999), and varies considerably between upper profiles of duplex and heavy soils.  Canola has a higher 
requirement for the major nutrients and is very efficient in taking up soil immobile nutrients such as 
copper and zinc (Bowden et al. 1999).  Crop striping as a result of canola is also well documented and 
potash is seen as one of the main reasons for this and provides us with a clue to what could be a 
cause of declining yields. 
Both 2001 and 2002 were difficult seasons, both from a research and farming point of view, but they 
have still given us vital information on how to manage canola under these more challenging 
conditions.  How growers should look more closely at the variety they chose and the fertilisers they 
apply, for managing the constraints of difficult seasons for canola. 
METHOD 
In 2002 research was conducted at 3 sites across the State to investigate canola interaction with soil 
type, weeds, nutrition and water stress. 
a) Soil type effect on productivity 
Specifically at Katanning, a comparison of the performance of two varieties (Pinnacle and Surpass 
501) was done on a loamy soil and a duplex soil in the same paddock.  Both varieties were assessed 
for interactions with different nutrition levels with soil type; treatments, split N and N up-front, 
Potassium + or - 60 kg/ha, + or - foliar trace elements.  Both blocks were sown on the same day at 5 
kg/ha and a basal fertiliser of DAPZn at 100 kg/ha.  The trial was sown on good moisture but followed 
by drying conditions.  The trace elements were applied using 30 kg/ha of Phosyn Fertimix on 14 
August, then fortnightly to the end of October.  (Analysis:  3.0 per cent Fe, 2.0 per cent Mn, 2.0 per 
cent Cu, 1.0 per cent Zn, 1.8 per cent Mg, 1.0 per cent B, .06 per cent Mo.) 
b) Abiotic stress impact on varietal performance 
A watering trial was established west of Corrigin at Bulyee to compare Pinnacle and Surpass 501TT 
response to water stress.  Utilising a bulk sown canola crop with two varieties sown along side each 
other on 7 May.  Horticultural irrigation ‘T’ tape was used to establish 3 watering regimes across the 
site.  Progressive DM cuts were made throughout the growing season, rainfall recorded, development 
monitored, oil and grain yields harvested from plots.  Treatments were Nil water (natural rainfall), 
25 mm June, 25 mm Monthly till early November. 
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RESULTS 
a) Soil types impact upon yield 
Although the trial at Katanning was in effect two trials in the one paddock it gave us a very useful 
indicator of what is important for high canola production.  On the heavy soil type it was more difficult to 
obtain a response to many of the treatments based on individual plant yields at maturity.  However on 
the Duplex site there was a significant interaction between how the N was applied and whether there 
was enough potash.  Potash gave a yield increase of between 35 and 42 per cent for Surpass 501TT 
when nitrogen was applied as a split application or up front respectively.  As a variety the Pinnacle 
was not as responsive as Surpass 501TT with only 32 per cent and 31 per cent yield responses to the 
addition of N. 
Table 1. Grain yields from a fertiliser factorial trial established at Katanning on a Duplex site 
Variety  
(P < 0.001  LSD = 0.347) 
Split N Standard N 
0 K 60 K 0 K 60 K 
Pinnacle  1.306 1.731 1.270 1.543 
Surpass 501TT 1.344 1.816 1.355 1.934 
The heavy soil site did not give a response to 60 kg/ha of potash and the reason for this is best 
explained through the soil test results for both sites.  Table 2 illustrates the significant difference in the 
level of potash between the two sites.  pH of the soil surface was similar at the two sites and increased 
down the profile.  
Table 2. Soil properties at the Katanning constraints trial where duplex and the heavy soil types vary 
significantly in potassium and pH levels in the same paddock 
Properties 
Duplex site Heavy site 
0-10 cm 11-20 cm 21-30 cm 0-10 cm 11-20 cm 21-30 cm 
Soil texture Sandy loam Loam Loam Clay loam Clay loam Clay loam 
Organic carbon (per cent) 2.72 0.42 0.47 2.76 0.66 0.55 
pH (1:5 CaCl2) 4.8 4.8 5.2 4.7 6.1 6.4 
Reactive Iron (mg/kg) 725 430 297 616 434 295 
Phosphorus (mg/kg) 35 11 11 34 20 13 
Potassium (mg/kg) 66 32 67 264 134 72 
b) Water stress trial responds 
Bulyee presents different responses to varying levels of moisture stress at the one site between the 
same two varieties.  Surpass 501TT significantly out yield Pinnacle in all watering treatments at the 
site.  Surprisingly, even a monthly watering treatment was not enough for the longer maturity Pinnacle 
to out yield Surpass 501TT.  In the central wheatbelt Surpass 501TT compared to Pinnacle is well 
adapted to this environment whether under both favourable and less favourable seasons.  The site 
was uniform yellow-grey sand over conglomerate/gravel that began at 60 to 70 cm.  Surpass 501 
responded better to increasing amounts of water, this is primarily due to its earlier flowering and what 
appears to be an extended flowering period under less moisture stress than Pinnacle. 
Table 3. Yield and oil content Pinnacle and Surpass 501 canola from water stress trial at Bulyee 2002 
Sown May 7 
Water treatment (LSD < 1 per cent = 0.163) 
Nil June 25 mm Monthly 25 mm 
Variety  










Pinnacle  0.379  0.605  0.938  
Surpass 501TT 1.140  1.544  2.068  
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Soil moisture samples were taken manually on the 6 June to a depth of 60 cm and ranged from 4.4 to 
6.1 per cent mc.  Dry matter cuts taken on the 26 June when watering began and on 24 September 
and 11 November and found to be highly variable between the treatments and with varieties.  
When we compared the difference in yields of each varieties at each level of stress, we find that 
Pinnacle is less responsive than Surpass 501TT when stress conditions are removed. 
Table 4. Comparison of the means of difference in yield response to the varying levels of stress 
between the two cultivars (Surpass 501 - Pinnacle) 
Treatment Nil June only Monthly 
Yield t/ha 0.761 0.939 1.129 
Other findings from the site were that flowering period was prolong under less abiotic stress, especially 
with Surpass 501TT.  Although potash was added to sub-plots of the main plot after the first watering 
and harvest for dry matter, no response to the 50 kg/ha potash could be measured using dry matter 
cuts within the sub-plots.   
CONCLUSION 
In a season when moisture was the major constraint to crop production canola crops responses to 
application of Potash at two of the three sites was very interesting.  (A demonstration site in 
Esperance showed potash was limiting production also.)  At the GSARI (Katanning) this response was 
mainly depend on the soil type. Harvest responses (yield increase) were from 30 to 40 per cent on the 
duplex soils and this may translate to paddock response of at least 15 per cent in a dry season.  Over 
the past three years there have been a number of potash rate trials in canola but few have given a 
significant response and this has been possible due to a seasonal effect.  Under less moisture stress 
canola is able to extract potash deeper from the soil profile to maintain its turgor and to produce 
reasonable yield than if conditions were drier and potassium becomes more important.  
We know that potassium is vital in regulating cell turgor when plant tissue comes under moisture 
stress.  The duplex soil of Katanning experience poor germination compared to heavy soil site under 
the same conditions, this clearly illustrates poor moisture holding capacity of these soils, even when 
organic matter is at similar levels.  In the drier environment of Bulyee, Surpass 501TT was better 
adapted at all levels of moisture stress compared to Pinnacle.  Surpass 501TT is better able to 
respond to applications of potash allowing it to adjust to moisture stress conditions.  We can only 
speculate as to how other varieties like Eyre and Karoo would have performed compared to Surpass 
501TT in this situation, but the Bulyee trial was an opportunistic trial and more work will need to be 
done in this area.  Choosing the right variety for its adaptability under stressed conditions is going to 
be critical for halting the decline in canola yields in Western Australia. 
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Machinery lessons from 2002 -  canola establishment 
Glen Riethmuller1, Greg Hamilton2 and Jo Hawksley3, Department of Agriculture, 
1Merredin, 2South Perth and 3Wongan Hills 
KEY MESSAGES 
Canola establishment with SuperSeeder points and press wheels averaged 59 per cent and 47 per 
cent better than the full cut rotary harrows and a triple disc respectively but there was no significant 
effect on yield. 
At a sowing depth of 6 cm, large Surpass 501 canola seed (greater than 5 g/1000) established twice 
as many plants and yielded 19 per cent more grain ($165/ha) than small seed (3 g/1000). 
Stubble removal showed no significant improvement in establishment or yield of canola in the Northern 
Agricultural Region in 2002, which is consistent with the 2000 and 2001 seasons. 
BACKGROUND AND AIMS 
A field experiment conducted in 2001, at the Merredin Research Station, found that larger canola seed 
produced more plants, matured earlier and produced up to 54 per cent higher yield than small seed 
when sowing at 4.5 cm deep (http://www.agric.wa.gov.au/cropupdates/2002/oilseeds/article23.pdf).   
The experiment was repeated in 2002 at Erregulla Plains, Mingenew to see if seeds may be able to 
germinate from deeper depths on lighter soils.   
Canola seed pressed into a firm seedbed and covered with loose soil gave the best establishment in 
2001.  Seed was difficult to cover using a finger tine compared to other systems.  Some farmers are 
using a simple chain attached behind the press wheel to cover the seed which needs further testing.  
An experiment was designed to test seeder types including press wheels and chains and if there is an 
interaction with seed size. 
METHODS 
Experiment 1. Three Surpass 501TT canola seed sizes and three sowing depths were tested at Erregulla 
Plains.  Two extra treatments were added to test the hypothesis that small seed might be 
able to be sown at greater seeding rates to compensate for the small seed 
Experiment details 02ME6 
Property E.F. Smart Erregulla Plains, Mingenew 
Plot size  20 m x 2.0 m and 4 replicates 
Soil type Pale grey loamy sand (slightly non-wetting), wheat in 2001 
Sowing date 8 May 2002 
Seeding rate  Large (greater than 2.0 mm, 5.4 g/1000) 7.0 kg/ha, 130 seeds/m2 
Medium (1.8 to 2.0 mm, 4.1 g/1000) 5.3 kg/ha, 130 seeds/m2 
Small (1.4 to 1.6 mm, 3.1g/1000) 4.0 kg/ha, 130 seeds/m2 
Extra treatments: 
Medium (1.8 to 2.0 mm, 4.1 g/1000) 7.0 kg/ha at 4 cm deep, 170 seeds/m2 
Small (1.4 to 1.6 mm, 3.1 g/1000) 7.0 kg/ha at 4 cm deep, 230 seeds/m2 
Sowing depths 2.0, 4.0 and 6.0 cm 
Fertiliser  150 kg/ha Super Boost Potash topdressed by Erregulla before seeding 
80 kg/ha Agrich banded below seed 
50 kg/ha Urea topdressed immediately before seeding 
50 kg/ha NS41 topdressed 10 June 
Herbicides 8 May, 1.5 L/ha Spray.Seed + 2.0 L/ha Simazine 
9 May, 0.15 L/ha Talstar 
20 June, 2.0 L/ha Atrazine 
28 June, 0.3 L/ha Fusilade + 0.5 per cent wetter  
23 October, 2.0 L/ha Reglone 




Experiment 2. Five seeding machine types with two seed sizes were used at Mingenew and Mullewa 
Experiment details 02ME5 02ME5 
Property Erregulla Plains, Mingenew Mullewa Research Station 
Plot size 20 m x 2.0 m with 4 replicates 20 m x 2.0 m with 4 replicates 
Soil type Pale grey loamy sand, wheat 2001  Red loamy sand, wheat 2001 
Sowing date 8 May 2002 9 May 2002 
Seeding rate on 
250 mm row 
spacing 
130 seeds/m2 
Large (1.8-2.0 mm, 4.1 g/1000) 5.3 kg/ha 
Small (1.4-1.6 mm, 3.1 g/1000) 4.0 kg/ha 
130 seeds/m2 
Large (1.8-2.0 mm, 4.1 g/1000) 5.3 kg/ha 
Small (1.4-1.6 mm, 3.1 g/1000) 4.0 kg/ha 
Fertiliser 150 kg/ha Super Boost Potash  
topdressed by Erregulla before seeding 
80 kg/ha Agrich banded below seed 
50 kg/ha Urea topdressed immediately 
before seeding 
10 June 50 kg/ha NS41 topdressed 
24 April 1.5 t/ha lime 
80 kg/ha Agrich banded below seed 
50 kg/ha Urea topdressed immediately 
before seeding 
Herbicides 8 May, 1.5 L/ha Spray.Seed + 2.0 L/ha 
Simazine 
9 May, 0.15 L/ha Talstar 
20 June, 2.0 L/ha Atrazine 
28 June, 0.4 L/ha Fusilade + wetter  
23 October, 2.0 L/ha Reglone 
7 May, 1.0 L/ha Roundup + 2.0 L/ha 
Simazine 
10 May, 0.15 L/ha Talstar 
12 June, 2.0 L/ha Atrazine 
24 June, 0.4 L/ha Fusilade + wetter 
21 October, 2.0 L/ha Reglone 






EXPERIMENT 1 RESULTS 
The soil moisture at sowing was just enough but was drying.  Large seed sown six centimetres deep 
still managed to establish 53 plants/m2 compared to the small seed at 23 plants/m2 (Table 1).  Large 
seed appears to be a good option for sowing on sandplain in a difficult start to the season because 
extra sowing depth may be useful to chase moisture. 
Table 1. Plant emergence (pl/m2) with sowing depth and seed size into wheat stubble measured on 















2 74 77 94 - - 
4 61 82 93 110 133 
6 23 48 53 - - 
Treatment LSD (p < 0.05) = 24.0, coefficient of variation 21.0 per cent. 
The medium and large seed yielded better than the small seed at 4 and 6 cm sowing depths but was 
similar at 2 cm sowing depth (Table 2).  Increasing the seed rate with the small and medium seed 
reduced yields at the 4 cm sowing depth (Table 2). 















2 2.03 2.09 2.05 - - 
4 1.91 2.18 2.19 2.03 1.88 
6 1.76 2.05 2.09 - - 
Treatment LSD (p < 0.05) = 0.087, coefficient of variation 2.9 per cent. 
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The oil content was good at around 45 per cent with the only significant effect being the small seed 
sown 6 cm deep had a lower oil content than the medium seed at 2 and 4 cm depth, the large seed at 
4cm depth and the medium seed at a high seed rate (Table 3). 















2 45.7 46.6 45.6 - - 
4 45.4 46.6 46.4 47.0 45.1 
6 44.7 45.9 45.1 - - 
Treatment LSD (p < 0.05) = 1.2, coefficient of variation 1.9 per cent. 
COMMENTS 
• Points used were Primary Sales Australia SuperSeeders, 50 mm wide on 250 mm row spacing. 
• 80 mm wide ARP press wheels were set at 2 kg/cm width. 
• Second generation Surpass 501TT seed was obtained from Damien Leeson, a farmer at 
Goomalling, and graded to the different sizes on mesh sieves. 
EXPERIMENT 2 RESULTS  
Stubble treatments had no effect on establishment but the large seed averaged 24 per cent higher 
than the small seed at both sites (Table 1).  The SuperSeeder point with press wheels averaged 
59 per cent and 47 per cent better than the full cut rotary harrow and the triple disc respectively.  
Improved water harvesting ability of the SuperSeeder points with press wheels may be responsible for 
the better yield and the triple disc was poor for unknown reasons, perhaps the fertiliser concentration 
below the seed. 
Table 1. Plant emergence (pl/m2) with seeding machine and seed size (average of raked and retained 
stubble) 
Seeding technique Mingenew Mullewa 
Seed size Small seed Large seed Small seed Large seed 
1. Knife, Press Wheels (PW) 73 87 72 79 
2. Knife, PW, chain 75 86 62 87 
3. Knife, PW, finger tine 77 91 60 79 
4. Full cut, rotary harrow  47 57 40 53 
5. Walker triple disc 56 70 35 52 
Average 66 78 53 70 
LSD (p < 0.05) seed size 5.2 4.7 
LSD (p < 0.05) machine 8.2 7.4 
Large seed averaged 0.136 t/ha ($68/ha Mingenew) and 0.143 t/ha ($72/ha Mullewa) more yield than 
small seed (Table 2).  There was no significant effect of stubble or machine on yield, which may be 
due to having enough plants even with the lower establishment. 
COMMENTS 
• Press wheel pressure was set at 2 kg/cm width for the 80 wide ARP press wheels. 
• Knife points were 50 mm wide SuperSeeder and Full Cut was 180 mm wide steel points with a 
following Loxton rotary harrow. 
• A Janke finger tine was attached to the press wheel frame and covered the seed with loose soil. 
• The chain following the press wheels was four 16 mm links (both ends looped together and held 
by a ‘D’ shackle). 
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Table 2. Canola yield (t/ha) with seed size and seeding technique 
Seeding technique Mingenew Mullewa 
Seed size Small seed Large seed Small seed Large seed 
Stubble raked     
1. Knife, Press Wheels (PW) 2.33 2.56 1.13 1.23 
2. Knife, PW, chain 2.45 2.53 1.12 1.20 
3. Knife, PW, finger tine 2.30 2.54 1.09 1.16 
4. Full Cut, rotary harrow 2.36 2.63 1.01 1.14 
5. Walker triple disc 2.51 2.62 1.10 1.22 
Average  2.39 2.57 1.09 1.18 
Stubble retained     
1. Knife, Press Wheels (PW) 2.47 2.58 0.99 1.22 
2. Knife, PW, chain 2.49 2.55 1.24 1.09 
3. Knife, PW, finger tine 2.57 2.54 1.03 1.21 
4. Full Cut, rotary harrow 2.38 2.52 0.81 1.15 
5. Walker triple disc 2.45 2.61 0.94 1.27 
Average 2.47 2.56 1.00 1.19 
Overall average 2.43 2.57 1.05 1.19 
LSD seed size (p < 0.05) 0.0545  0.0956  
Coefficient of Variation 4.9%  19.1%  
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Machinery lessons from 2002 -  harvesting short 
crops 
Glen Riethmuller, Department of Agriculture, Merredin 
KEY MESSAGES 
To reduce grain losses from the harvester front in short crops: 
1. conventional open front harvesters can be modified by using double density knife guards, 
extension fingers and a Vibra-mat or an air reel; 
2. belt or draper fronts can be modified by using raised double density knife guards, extension 
fingers and an air reel. 
BACKGROUND 
In 2002 many crops were very short and lupins, in particular, had to have the harvester front very 
close to the ground.  The following sections deal with ways that helped reduce harvest losses in 2002. 
Harvester knife 
The knife sections needed to be in good repair for short crops.  One method to check if the knife is 
sharp is to feel the edge with light finger pressure and it should feel prickly.  If it is smooth then it 
should be replaced.  The knife section hold-down clips should also be adjusted so the knife cuts on 
the bottom of the knife guard with no more than one millimetre of clearance.   
Knife guards 
The knife guard edge needs to be square for the knife to cut against.  It may need a touch with an 
angle grinder, or if it is too rounded, replaced.  In some cases the knife guards have hit obstacles and 
so may need adjusting to bring back into position.  Read the Operators Manual for adjustments and 
how to do this without breaking the knife guard. 
Double density knife guards reduce the sideways movement of the plants when cut and therefore 
tends to shake the plant less than the standard knife guards.  However, if it is also needed for 
swathing canola then the close spacings may not be wide enough for the material to flow in.  These 
guards also can be lifted to be level with the belts but this also means it may not be able to cut as low.  
Some harvesters have larger (102 mm) spaced knife guards and there are now double density guard 
conversions for these.  Swathing canola can still be done with these wider 51 mm double density 
guards.  Conventional open fronts can also benefit from extension fingers that extend forwards of the 
knife and help to catch the cut material.  Some manufacturers have various finger-gap spacings to suit 
different crops and various finger angles to suit the make of front. 
Belt or draper fronts 
Belt or draper type fronts generally cannot cut as close to the ground as conventional auger or tin 
fronts and so had the potential to have higher front losses.  However, growers who fitted extension 
fingers (Primary Sales Australia  -  pink) to double density knife guards and added an air reel to blow 
the short material clear of the knife back onto the belt were generally very happy for harvesting short 
crops like lupins.  
Vibra-mat 
The relatively inexpensive Vibra-mat, from Primary Sales Australia, was also useful for conventional 
open fronts in short crops.  The table needs just a slight backwards angle and since the normal knife 
hold-down clips are replaced with a rear hold-down clip, the knife sections and guards need to be 
adjusted correctly first, i.e. make sure the knife sections contact the bottom of the knife guards.  The 
mat improves the evenness of feeding into the header, which improves the separation efficiency.  
Flexible cutterbar 
A flexi-front or flexible cutterbar can bend along its length, which allows the knife to follow very close to 
the contour of the ground, which makes driving relatively easy.  The knife floats on skid plates and the 
pressure on the ground is adjustable.  One word of caution:  set the reel height carefully, since if the 
knife flexes upward it may catch the tines of the reel.  Most major harvester manufacturers now make 
a flexible knife front however they are around 10 to 20 per cent more expensive than a standard open 
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front.  A flexible knife cannot be fitted to a standard front so the complete flexi-front has to be 
purchased.  The best time for considering a flexi-front is when purchasing a new harvester. 
Drum and concaves 
Short cereal crops may also have small grain in the head tip, which is more difficult to thresh.  
Concaves and drum or rotor bars need to be in good condition to thresh properly under these low flow 
conditions. 
Farmer feedback 
A discussion was held with farmers at the Merredin Research Station Field Day, on 26 September 
2002.  A number of tips came out of this discussion, and they can be grouped under three headings; 
the front, the broad elevator, and operating tips. 
The front 
• Adding 3 mm thick rubber flaps behind the reel fingers in a staggered pattern around the 
pick-up reel will help sweep crop over the knife onto the platform. 
• Two or three paddles made from 10 mm thick rubber, bolted onto flat steel welded on the table 
auger behind the retractable fingers helps to sweep crop material under the auger into the 
feeder house.  This may reduce repeating or wrapping around the table auger and uneven 
feeding.   
The broad elevator 
• A rusty surface can cause poor feeding over the platform and into the broad elevator.  
Prevention is better than cure, and applying rust preventative or painting the bare metal right 
after harvest is advised.  Smoothing the rusty surface, especially where it leads into the feeder 
house and spraying with ‘Fabulon’ will reduce friction.  BEWARE:  Fabulon makes surfaces 
very slippery to stand on so only apply immediately before harvesting. 
• You can adjust the front barrel of the broad elevator closer to the table auger by adding links to 
the broad elevator chain.  Some headers have height adjustment, so it can be adjusted 
downwards as well.  Take care not to move the barrel so close that it touches the 
retractable fingers (or paddles). 
• Check the serrated bars on the broad elevator (if fitted) for wear.  They help to grip the straw. 
• Rubber strips bolted onto every fourth or fifth bar of the plain type (non-serrated) broad elevator 
chain also helps to grip straw. 
• A rubber flap hanging over the top part of the opening into the feeder house will prevent 
material repeating over the broad elevator being thrown out of the front. 
Operating tips 
• There is in increased chance of picking up sticks, roots and stones, which cause damage if the 
header is not stopped quickly.  The ‘stall stop’, or ‘stall test’ method may be the quickest method 
to stop the header, rather than using the clutch.  This method may place stress on 
machinery, and turbo charged motors in particular, must be restarted immediately. 
Check the operator’s manual to see if this test is allowed. 
• You may also need to throw out the separator.  Pull the throttle back past idle to shut the engine 
down, flick the separator switch, or lever and move the throttle to idle and restart immediately. 
• Please seek your dealer’s advice on the finer details of stall testing procedure to prevent 
equipment damage and personal injury. 
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Does increasing canola seeding rate reduce the 
competitiveness of grass weeds? 
Zaicou-Kunesch, C.M.1, Zaheer, S.H.2 and Eksteen, D.3, 1Department of 
Agriculture, Western Australia, Geraldton, 2DAWA, Katanning, 3formally DAWA, 
Esperance 
KEY MESSAGES 
Growers need to ensure that crop seed rates are maintained at optimum levels for the region to 
reduce the impact of weeds.  Weeds will reduce canola dry matter production, but the impact will be 
less at higher seeding rates of canola. 
AIMS 
Canola cropping in Western Australia depends almost entirely upon the use of herbicide resistance 
varieties (TT or IT) due to the ability to achieve better weed control, which otherwise can dramatically 
reduce canola yields.  The sustainability of this herbicide system has been challenged due to 
development of Atrazine resistant annual ryegrass and wild radish and the existence of group B 
resistance weeds.  Limited data is available to quantify the effect of weeds on canola seed yield and 
competitiveness of canola compared to wheat.  New canola varieties are available which are more 
vigorous and should be more competitive in out competing weeds.  In this study we examined the 
effect of increasing seeding rate (plant population) of Surpass 501TT on its effectiveness to compete 
with different densities of ryegrass at GSARI in Katanning and Esperance in 2002. 
METHODS 
Two field trials were conducted in the southern region of the Western Australian grain belt.  One trial 
was located at GSARI, Katanning on loamy soil and the other trial was located at Esperance on 
gravelly sand.  
The trial at Katanning was a weed free site following a lupin crop in 2001.  Existing weeds (if any) were  
scarified to stimulate emergence for an early knock down prior to seeding.  No triazine or grass 
selective was applied to the site to avoid its affect on wheat, canola or ryegrass growth and 
development.  The trial was sown at the break of season on 20 May 2002, using a cone seeder with 
standard knife-points.  100 kg/ha urea was deep banded (5 cm) in the first pass when the rye grass 
(Lolium multIflora) seeds were broadcast to achieve 0, 100, 200 and 400 ryegrass plants per metre 
square.  Spring harrows were used to incorporate the ryegrass seed.  In the second pass 110 kg/ha 
Agstar + Copper, Zinc, Molybdenum was drilled with the canola and wheat seed (rate: 2.5, 5, 10 and 
20 kg/ha for canola and 75 kg/ha for wheat).  Twenty treatments were completely randomised within 
each block using 25 m plots with 6 rows and 2 m centres.  There were 3 replicate blocks adjacent to 
each other on a weed free strip of paddock.  Biomass cuts, using 0.1 m2 quadrates, were done at peak 
flowering, to collect data on growth of canola/wheat and ryegrass.  At physiological maturity canola 
crops were swathed.  The seed yields of wheat and swathed canola were obtained using a combine 
harvester.  Data was statistically analysed using Genstat for analysis of variance. 
In the Esperance trial we assessed canola yield with increased seed rates of Surpass 501TT at 2, 5 
and 10 kg/ha.  The trial was sown on the 9 May 2002 with a cone seeder.  The trial site received 
100 kg/ha Muriate of Potash and 2 t/ha lime prior to seeding.  At seeding all treatments received 70 kg 
DAPZC and Urea (100 kg/ha) was topdressed at the start of stem elongation.  The site was weed free 
and the trial gives an indication of the effect of increasing seed rate on canola yields.  
RESULTS 
At Katanning we assessed the effect of increasing canola seed rates from 2.5 to 20 kg/ha on ryegrass 
(Lolium multiflora) (Agra Hilton) competitiveness.  There was a significant interaction between 
ryegrass density and canola seeding rate for dry matter production (Table 1).  At low seeding rate (2.5 
kg/ha), increasing the weed density reduced canola dry matter by 70%, to 322 g/m2.  At the 
recommended seeding rate of 5kg/ha, canola dry matter production was reduced by less than 50% 
with an increase in ryegrass density from nil to 400 plants/m2.  However, there was no interaction with 
canola seeding rate and ryegrass density on ryegrass dry matter (Table 1).  The main effect of 
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increasing canola seeding rates from 2.5 to 20kg/ha, was a reduction in ryegrass dry matter by 44%.  
Presentation of yield data based on whole plots is not available.  
Table 1. Interaction between ryegrass density and canola seeding rates on dry matter production at 
flowering of canola and ryegrass (Lolium multiflora) 
Ryegrass 
(plants/m2) 
Canola dry matter at flowering (g/m2) 
Canola seeding rate (kg/ha) 
2.5 5 10 20 
0 1008 953  1129   863 
100 571 762  764  693 
200 424  660  689   765 
400 322 534  668 585 
RG x SR:  LSD (5%) 153    
              :  %CV 18%    
 Ryegrass dry matter at flowering (sqrt (DM+1) g/m2 
     
0 1(0) 1(0) 1(0) 1(0) 
100 21.21 (448) 18.46 (339) 15.27 (232) 14.76 (216) 
200 24.55 (601) 21.3   (452) 18.71 (349) 17.74 (313) 
400 25.96 (672) 23.51 (551) 22.15 (489) 20.77 (430) 
RG (main) LSD (5%) 1.99    
SR (main) LSD (5%) 1.99    
%CV 8.4%    
NB:  Figures in parentheses are retransformed data. 
At Esperance in 2002, increasing canola seeding rates from 2 to 10 kg/ha in a weed free situation 
increased canola productivity by nearly 100 kg/ha (Table 2).  However, there was no significant effect 
of increasing seeding rates above 5 kg/ha. 
Table 2. Effect of increasing canola seeding rate on grain yield of canola at Esperance in 2002 
Seeding rate (kg/ha) 2 5 10 LSD (5%) 
Grain yield (t/ha) 1.3 1.41 1.47 0.1 
CONCLUSION 
Opportunities to reduce ryegrass (Lolium multiflora) competitiveness by increasing seeding rate of 
canola do exist.  However, based on dry matter production at flowering, an increase of seed rates 
above 5 kg/ha, does not appear to benefit canola productivity when the crop is sown at 9 inch 
spacings.  If crop seed rate is reduced to 2.5 kg/ha, increased weed growth appears to have a greater 
effect on crop productivity.  Hence growers need to ensure that crop seed rates are maintained at 
optimum levels for the region, to reduce the impact of weeds on the crop. 
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Aphid damage to canola -  not all cultivars are equal 
Françoise A. Berlandier and Christiaan Valentine, Department of Agriculture, 
Western Australia 
KEY MESSAGES 
New evidence suggests that canola can vary in susceptibility to damage by turnip and cabbage 
aphids.  Cultivar and environmental conditions influence susceptibility.  Controlling aphids by spraying 
insecticides may be required under circumstances where canola crops are grown in marginal areas 
where they are less able to compensate for aphid damage than those crops produced under more 
favourable conditions. 
INTRODUCTION 
In 2001 the most popular canola (Brassica napus) cultivar grown in the Northern Agricultural Region 
(NAR) was Surpass 501TT (38% of all cultivars grown by farm) followed by Karoo (35%) and Pinnacle 
(5%).  Other cultivars grown were Surpass 600TT, Surpass 300TT, Surpass 402 CL, Surpass 603 CL 
and Hylite 200.  When Surpass 501TT was first delivered to CBH in 2001/02 it was the third-most 
widely-grown cultivar (5% of oilseed delivered).  This figure increased dramatically to almost half of all 
oilseed delivered in 2002/03.  Reports of aphid damage to canola crops have increased over the past 
few years, a phenomenon possibly influenced by the adoption of new cultivars.  The interaction 
between climatic conditions, greater aphid susceptibility of the newer cultivars, and more marginal 
environment in the NAR led to significant aphid build-up and possibly some losses in crop production.  
Past recommendations developed from trial results involving Karoo seem less suitable for the newer 
cultivars.  This conundrum was investigated in trials done in 2002.  
AIMS 
To determine whether aphid colonisation differs amongst different canola cultivars.  The susceptibility 
of different canola cultivars to colonisation by turnip and cabbage aphids was investigated.  This paper 
also presents updated recommendations for aphid management in 2003. 
METHOD 
Canola and alternative oilseed material tested included canola (Brassica napus):  Karoo, Beacon, 
Surpass 501TT, Pinnacle, Eyre, Hyden and Surpass 300TT; Mustards (B. juncea:  UWA1) and 
(B. carinata:  195923); and alternate oilseeds Camelina sativa:  4146 and Crambe abyssinica:  
337110. 
Wongan Hills blocks 1 and 2 were sown on 15 May 2002 and 19 June 2002.  At Merredin both blocks 
were sown on 10 June 2002.  Each block was a completely randomised block design replicated six 
times.  Plots were 6 rows wide by 20 m, surrounded by a 5 m Karoo border. 
At Wongan Hills naturally occurring aphid populations were supplemented using cabbage aphids 
(Brevicoryne brassica) and turnip aphids (Lipaphis erysimi) cultured in the laboratory and released on 
23 August (early) and 4 September (late).  Aphids were not released at Merredin, because naturally-
occurring aphids were recorded from 22 August onwards in the early block.  Aphid numbers were 
assessed on all plots on 24 September and 27 September at Merredin and Wongan Hills respectively. 
RESULTS 
Wongan Hills 
At assessment, aphid colonies had established on over 90 per cent of all plants of each of the cultivars 
tested.  Of the canola cultivars, Surpass 501TT was clearly the worst performing, with 100 per cent of 
stems infested for both the early and late treatments and more than 4.0 cm of the main stem infested 
by aphids in each case (Figure 1).  Results for the best performing cultivars (i.e. fewest aphids) were 
less consistent; Eyre and Beacon had the fewest aphids for the early sown treatment but Karoo and 
Eyre the fewest for the late sown treatment.  There were fewer aphids on the mustards B. juncea and 

























































































Figure 1. Relative abundance of aphids on different canola cultivars and alternate oilseeds at Wongan 
Hills. 
Merredin 
The pattern and severity of aphid infestation at Merredin was similar to that at Wongan Hills.  The most 
heavily infested (length of stem colonised) cultivars were Eyre and Surpass 501TT for the early 
treatment and Beacon and Eyre for the late treatment (Figure 2).  Again there were very few aphids on 




















































































Figure 2. Relative abundance of aphids on different canola cultivars and alternate oilseeds at Merredin. 
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Timing of infestation 
The plant stage at which aphids first infested the plots had little influence over the size of the 
subsequent colony that developed, although this was somewhat complicated by the different planting 
times.  This meant that plants were at different stages when they were first exposed to aphids.  Aphid 
colonies were larger on the early treatment as they had been present and established for 23 more 
days than the late treatment. 
CONCLUSION 
Cultivar differences 
Although none of the cultivars tested in these experiments had good resistance to aphids, the extent 
of aphid build-up did vary somewhat amongst cultivars.  Surpass 501TT had the highest levels of 
aphids at both sites.  Eyre also fared as badly at Merredin; in contrast it was one of the better cultivars 
at Wongan Hills.  Karoo was the best at both sites, with fewest aphids, although it is unclear as to 
whether it would have sustained yield losses in such a challenging season as 2002.  Its relative 
tolerance may help explain why yield losses did not occur in spray trials conducted between 
1997-2001 where Karoo was the main cultivar used.  Results from these trials were used to formulate 
recommendations for aphid management in canola prior to 2002.  Clearly these recommendations did 
not hold up when there was a shift to Surpass 501TT in 2001 and this, coupled with the dry conditions 
experienced in 2002, exacerbated the deleterious effect of aphids on plant growth and development 
and explains the yield losses reported by industry. 
Rainfall 
In 2002 rainfall at both trial sites was well below the long-term mean, and the canola, even those 
cultivars which had previously shown ability to compensate for aphid damage (Berlandier 2000  -  
Crop Updates), had little opportunity to do so.  In 2002 total rainfall for July-September inclusive was 
57 per cent and 53 per cent of the long-term average respectively at Wongan Hills and Merredin.  In a 
dry season similar to that experienced in 2002, growers should consider spraying their canola to 
prevent the possible effects of aphid feeding damage on yields when more than 0.5 cm of stem is 
infested with aphids on at least one stem of every plant sampled. 
More information is needed to develop aphid spray thresholds for the different cultivars and to define 
the relative risk from aphid colonisation and damage in the different Agzones in the WA grainbelt.  
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Should we be worried about developing insecticide 
resistance in aphids? 
Owain Edwards, CSIRO Entomology, Private Bag 5, Wembley   WA   6913 
KEY MESSAGES 
The green peach aphid (GPA), Myzus persicae, is an important early season pest of canola, both by 
direct feeding and as a vector of beet western yellows virus (BWYV).  Currently, GPA management 
involves spraying organophosphate (OP) insecticides such as dimethoate or omethoate, or synthetic 
pyrethroid (SP) insecticides such as alpha-cypermethrin.  SPs have the advantage of having 
antifeeding activity that helps prevent virus spread.  Unfortunately, GPA is known to develop many 
different mechanisms of insecticide resistance.  We have found one such mechanism, known as 
amplified esterase resistance, in all GPA collected from various crops throughout the WA wheatbelt 
during 2001.  This is a unique mechanism that can be turned on and off in response to insecticide 
treatments, and all GPA tested in our bioassays that were susceptible to OPs possessed this 
resistance mechanism, but in its inactive state.  This mechanism also provides some resistance to 
synthetic pyrethroids (SPs) and carbamate insecticides.  These results indicate that increased 
spraying of canola and other crops with OPs, and to a lesser degree SPs and carbamates, will quickly 
result in the development of insecticide-resistant populations of green peach aphid.  Other classes of 
insecticides may be necessary to ensure effective management of GPA in the future. 
AIMS 
Determine the frequency and distribution of insecticide resistance in WA population of the green peach 
aphid, and determine what mechanism(s) are responsible for any insecticide resistance found. 
METHOD 
Two samples of GPA from crop paddocks or adjacent weeds were collected from each of 11 climate 
zones in the WA wheatbelt and returned to the laboratory during 2001 (Table 1).  Healthy aphids from 
each sample were transferred to plants in the laboratory for 2-3 weeks, at which point one healthy 
wingless adult was chosen to initiate a laboratory culture and eventually used for testing. 
Bioassays 
Aphids were assayed in groups of 10 2nd- or 3rd-instar aphids by placing them onto medic trifoliate 
leaves previously dipped into a dimethoate solution.  The number of surviving aphids was determined 
after 48 h at each of five concentrations (0, 0.1, 1.0, 10, and 100 mg/mL).  The resistance level of each 
population was determine by the number dead at 100 mg/mL:  < 3 dead = resistant (R); 3-5 dead = 
moderate resistance (MR); > 6-9 dead = susceptible (S); all dead = very susceptible (VS) (Table 1). 
Genetic tests 
The esterase genotype (wildtype susceptible, E4 resistance, or FE4 resistance) was determined in a 
representative aphid from each colony using a PCR/restriction enzyme assay.  Treatment of the DNA 
with a methylation-sensitive restriction enzyme prior to PCR was used to determine whether the 
resistance mechanism was active (switched on) or inactive (switched off).  A second aphid from each 
colony was assayed for altered acetylcholinesterase (AChE), another resistance mechanism that GPA 
develops.  This assay tests for the ability to break down acetylthiocholine iodide (AChI).  Carbamates 
like pirimicarb will block normal AChE from releasing the yellow-coloured iodine from the AChI, while 
resistant individuals with altered AChE will release the iodine even in the presence of carbamates. 
RESULTS 
All colonies but two were successfully established and maintained until testing (Table 1).  Five 
populations were found to be resistant (R) to dimethoate, most from high (H) rainfall zones (Table 1).  
Nine populations were found to be moderately resistant (MR), and were distributed throughout the 
wheatbelt (Table 1).  Six populations were found to be susceptible (S) or very susceptible (VS), mostly 
from the Medium (M) or low (L) rainfall zones. 
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Mechanism of resistance 
All populations had the same E4 resistant genotype at the esterase locus.  All resistant and 
moderately resistant populations had the mechanism turned on, while all susceptible and very 
susceptible populations had the mechanism turned off (Table 1).  All aphids tested had 
acetylcholinesterase (AChE) that was sensitive to pirimicarb (Table 1). 
Table 1. Collection and insecticide resistance details for 2001 collections of green peach aphid 
Climate zone Host plant Resistance level Esterase AChE 
VH4 Broccoli, cabbage MR E4 Active Sensitive 
VH5 Wild radish MR E4 Active Sensitive 
VH5 Wild radish VS E4 Inactive Sensitive 
H1 Canola R E4 Active Sensitive 
H1 Canola MR E4 Active Sensitive 
H3 Capeweed R E4 Active Sensitive 
H3 Canola R E4 Active Sensitive 
H4 Canola R E4 Active Sensitive 
H4 Canola S E4 Inactive Sensitive 
H5 Field pea VS E4 Inactive Sensitive 
H5 Capeweed MR E4 Active Sensitive 
M1 Canola MR E4 Active Sensitive 
M1 Canola R E4 Active Sensitive 
M3 Canola MR E4 Active Sensitive 
M4 Canola MR E4 Active Sensitive 
M4 Canola VS E4 Inactive Sensitive 
L1 Canola MR E4 Active Sensitive 
L1 N-L lupin MR E4 Active Sensitive 
L3 Capeweed VS E4 Inactive Sensitive 
L3 Yellow lupin VS E4 Inactive Sensitive 
CONCLUSION 
All green peach aphids collected in the WA wheatbelt in 2001 had the E4 amplified resistance gene, 
but none had altered AChE.  The resistance or susceptibility of these aphids to dimethoate was 
explained entirely by whether the amplified E4 esterase was switched on or off.  Studies overseas 
have shown that this mechanism, which provides resistance to OPs and some resistance to SPs, can 
be switched on in response to insecticide treatments.  Thus, all the aphids collected have the capacity 
to be resistant and are likely to become resistant if sprayed regularly with OPs or SPs.  These tests 
are now being repeated on 2002 samples to determine if the incidence of insecticide resistance is 
changing.  Because 100 per cent of GPA populations sampled from the WA wheatbelt had the 
amplified esterase (E4) gene, 70 per cent in its active state, OPs and to a lesser degree SPs are likely 
to soon become ineffective for GPA control.  The best option for long term management of GPA would 
be an insecticide from a class unaffected by E4 amplified esterase resistance, such as imidacloprid. 
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Benefits provided by treating canola seed with 
imidacloprid seed dressing 
Roger Jones, Brenda Coutts, Lisa Smith and Jenny Hawkes, Department of 
Agriculture, and Centre for Legumes in Mediterranean Agriculture 
KEY MESSAGE 
• In two field experiments in 2002, dressing canola seed with imidacloprid (525 gai/100 kg of 
seed) controlled insecticide-resistant green peach aphids (GPA) and effectively suppressed 
spread of beet western yellows virus (BWYV) for 2.5 months. 
• At Avondale, the overall combined yield reduction caused by BWYV, and direct GPA feeding 
damage was 47 per cent.  Seed dressing used alone increased seed yield by 88 per cent.  At 
Badgingarra, the overall yield loss caused by BWYV and GPA feeding damage together was 
50 per cent.  Seed dressing used alone increased seed yield by 74 per cent.  
BACKGROUND 
Imidacloprid is a multipurpose, new chemistry insecticide belonging to the neonicotinyl group.  It kills a 
range of pests including insecticide-resistant GPA, the principal vector of BWYV.  It is available as a 
seed dressing (Gaucho) or a foliar spray (Confidor).  Gaucho is already registered for control of 
red-legged earth mite and blue oat mite in canola and information to support its registration for aphid 
and BWYV control in canola is currently being sought.  In the grainbelt of south-west Australia, aphids 
spread BWYV to canola crops from infected weeds, especially wild radish.  In surveys in 1998 and 
1999, BWYV was found in 59 per cent and 66 per cent of canola crops sampled respectively. In two 
field experiments in 2001, infection with BWYV that started early and reached 98 per cent and 93 per 
cent of plants decreased seed yield of canola by 37 per cent and 46 per cent respectively.  
METHODS 
In the 2002 growing season, at two Department of Agriculture Research Station sites (Badgingarra 
and Avondale), field experiments with BWYV and canola cv. Pinnacle were done to provide 
information on the effectiveness of imidacloprid seed dressing (Gaucho) and foliar application of 
alpha-cypermethrin (Fastac) against BWYV and insecticide-resistant GPA.  To ensure early BWYV 
spread and high final incidences of infection, small numbers of canola plants infected with BWYV and 
infested with GPA were introduced into plots in each experiment.  Imidacloprid seed dressing 
(Gaucho 600 FS at 525 gai/100 kg of seed) and alpha-cypermethrin (Fastac at 25 gai/ha) applied a 
3 and 7 weeks post emergence were used.  Aphids were counted before and after spray applications.  
Each plot was sampled fortnightly to determine BWYV incidence and the samples tested by TBIA 
using BWYV specific antiserum.  Harvest and threshing was by standard practices.  
RESULTS 
In plots without Gaucho seed dressing, BWYV spread very quickly in young plants causing 
symptoms of leaf reddening and plant stunting that were absent in healthy plants.  Patches of 
BWYV-infected plants within plots without seed dressing also showed direct feeding damage due to 
GPA (severe stunting, leaf downcurling) sometimes resulting in plant death.  In control plots without 
insecticide, BWYV infection reached 97 per cent (Avondale) and 99 per cent (Badgingarra).  In both 
experiments, the Gauchoseed dressing dramatically increased growth, vigour and height of the 
canola plots while the foliar Fastac insecticide did not.  BYWV spread and GPA numbers were 
effectively suppressed for 2.5 months after sowing by the seed dressing but the early foliar sprays 
provided no control at Avondale and little at Badgingarra.  At Avondale, the overall combined seed 
yield loss caused by BWYV infection and direct feeding damage from GPA was 47 per cent (Figure 1).  
Seed dressing used alone increased seed yield by 88 per cent.  At Badgingarra, the overall seed yield 
loss caused by BWYV and feeding damage from GPA together was 50 per cent (Figure 1).  Seed 
dressing used alone increased seed yield by 74 per cent. 
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CONCLUSIONS 
This research shows that, when GPA arrive in canola crops just after emergence and spread BWYV 
early, the early control of GPA and BWYV achieved with imidacloprid seed dressing is sufficient to 
increase yields dramatically.  Although these results represent a ‘worse case’ early aphid arrival 
scenario, they have potentially wide reaching implications for the canola industry.  Once a suitable 
application rate is registered, the seed dressing has the potential to provide effective multipurpose 
control not only of aphids, including insecticide-resistant GPA, and BWYV but also of other early insect 
and mite pests of canola.   
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Figure 1. Effect of insecticide treatments and the control achieved on yield of canola at Badgingarra 
and Avondale. 
A = Fastac at 3 and 7 weeks after emergence + infector plants; B = Gaucho treated seed + infector plants; 
C = Gaucho treated seed + Fastac spray at 3 and 7 weeks + infector plants; D = no insecticide + infector 
plants; E = no insecticide - infector plants; F = Gaucho seed treatment + Fastac sprayed at 3, 7, 11 and 15 









































Blackleg levels in canola in 2002 
Ravjit Khangura1, Moin Salam1, Art J Diggle1 and Martin J Barbetti1,2 
1Department of Agriculture, Western Australia, 2Soil Science Discipline, School of 
Earth and Geographical Sciences, Faculty of Natural and Agricultural Sciences, The 
University of Western Australia, Nedlands   WA   6009, Australia 
KEY MESSAGES 
Blackleg is one of the most important and serious fungal diseases of canola with the potential to limit 
canola production.  Intensity of this disease depends upon host resistance and favourable 
environmental conditions in association with the availability of sufficient inoculum (spores) when the 
crop is at maximum susceptibility.  A survey conducted in 2002 in the Central, South-West and the 
South coastal regions of WA indicated a very high level of blackleg disease in some crops despite 
below average rainfall in most of the Agricultural Regions of WA.  In the worst cases, a crown canker 
severity of up to 89 per cent was recorded from a few crops sown to a moderately resistant variety in 
the South-West Region.  The high level of disease in these cases could possibly be attributed to the 
synchronisation of the ascospore showers with the susceptible seedling stage.  The appropriate 
management of blackleg is still crucial if growing moderately resistant varieties.  
AIMS 
To monitor blackleg levels in canola crops in order to provide timely feedback to the industry about the 
dynamics of this disease and to indicate any change in the resistance levels of resistant varieties. 
METHOD 
Samples were collected from canola crops especially from the southern regions of WA, where the 
seasonal conditions were more favourable for the development of blackleg disease.  About 100 stems 
were collected for each sample along a 200 m transect.  Stems were washed and rated for blackleg 
severity of crown cankers on a 0-3 scale (0 = no disease, 3 = more than 50 per cent area of crown 
circumference girdled by the cankers).  Disease incidence (per cent plants with crown cankers) and 
percent disease index (PDI) for each sample were calculated to denote the disease severity.  
RESULTS  
A total of 38 samples were collected from canola crops.  74 per cent of these samples were collected 
from the South-West and the South coastal regions and 24 per cent from the Central region.  A 
majority of crops (approximately 50 per cent) were sown to Surpass 501TT followed by Pinnacle, 
603CL and 402CL.  A majority of crops were sown in paddocks where canola was grown more than 
three years previously.  Two crops were found to be completely free from blackleg.  The incidence of 
crown cankers ranged between 0-99 per cent and percent disease index ranged between 0-88 per 
cent.  However, average disease incidence and severity (PDI) were found to be 58 and 39 per cent 
respectively.  Average severities (PDI) of crown canker were 16 and 62 per cent for Surpass 501TT 
and Pinnacle respectively.  Average severity of crown cankers for various regions is presented in 
Figure 1. 
In 2002, total Statewide canola production was 270, 000 t.  Total area sown to moderately resistant 
and moderately susceptible varieties was about 20 per cent and 4 per cent respectively.  The 
remainder was sown to highly resistant varieties.  An average disease index of 62 per cent on 
moderately resistant varieties indicates a significant yield loss of about 15 per cent from blackleg in 
these varieties in the area represented by the survey.  Losses in Surpass 501TT would not be 
expected to be more than 1 per cent. 
CONCLUSION 
Despite dry seasonal conditions, the blackleg levels were found to be very high in some moderately 
resistant canola varieties.  A shift towards growing highly resistant varieties has helped to lower overall 
blackleg levels.  Growers still need to assess their risk from blackleg, especially if growing moderately 
resistant varieties in order to minimise losses.  Growers are also encouraged to avoid having 
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susceptible seedling stage at times of peak of spore showers if they can.  The risk from spore showers 
in different regions will be updated regularly and available through the Department of Agriculture’s 
website or Pestfax. An example of the blackleg spore shower risk is presented in Figure 2. 
Figure 1. Average severity (PDI) of crown cankers in different regions of WA in 2002. 
Figure 2. A diagrammatic presentation of the blackleg spore shower risk to be updated through DAWA 
website/pestfax. 
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DBM in canola 
Kevin Walden, Department of Agriculture, Western Australia, Geraldton 
KEY MESSAGES 
The efficacy of insecticides at controlling DBM grubs varies considerably.  DBM numbers can quickly 
bounce back after insecticide applications.  Insecticide applications from an aeroplane may be just as 
effective as applications by boomsprayer.  DBM grubs can significantly reduce canola yields. 
AIMS 
The aim of this study is to undertake investigations that will lead to the effective management of the 
diamond back moth (DBM), Plutella xylostella, in canola.  The initial emphasis of this study is on 
improving the level of control of DBM in canola currently obtained with insecticide applications.  
However, to attain effective management of DBM in the longer term, the aims of the study are broader 
and include defining the current and potential pest status of DBM in canola and investigating its 
regional and local population dynamics.  These studies will help set economic thresholds, help 
manage any potential resistance problems, help predict the potential severity of outbreaks and assist 
in evaluating the potential effectiveness of alternative management strategies. 
METHOD 
The effectiveness of a number of insecticides currently registered in WA for the management of DBM 
in canola were compared to insecticides used for the control of DBM in horticultural crops.  Eleven 
insecticides were evaluated in a split-plot design trial with three replications of each treatment.  DBM 
were sampled from the plots using sweepnets on seven occasions.  
The effectiveness of applying insecticides was investigated.  Dyes and water-sensitive cards were 
used to determine the size and distribution of spray particles produced through applications by ground 
boomsprayer and aeroplane. 
The level of damage resulting from a DBM infestation was investigated.  The canola yields from plots 
with varying numbers of DBM grubs were compared.   
The development of populations of DBM throughout the canola growing season on both a regional 
scale (throughout the wheatbelt) and a local scale (within a canola crop) were investigated.  Canola 
growers from throughout the wheatbelt were asked to sample their crops for DBM grubs on a weekly 
basis and record the number of DBM grubs.  A grid of light traps and pheromone traps were set up in 
the Northern Agricultural Region and the moths collected and recorded on a regular basis.  DBM grubs 
were collected on a regular basis from a canola crop to determine changes in the size of the 
population and weather data was recorded.   
RESULTS AND CONCLUSIONS 
Insecticides 
The level of control attained varied greatly among the insecticides used (Graph 1).  Generally, the 
insecticides currently registered in WA for the control of DBM in canola were less effective than those 
that are currently registered for horticultural crops. 
Insecticide application 
In two previous trials, where the efficacy of insecticide treatments applied by boomsprayer were 
compared to application from an aeroplane, application by aeroplane was less effective.  Initial trials in 
2002 indicated that the average percentage of leaf covered by insecticide and the penetration of the 
insecticide into the crop were greater when the insecticide was applied by a boomsprayer.  However, 




Graph 1. The number of DBM grubs per 10 sweeps up to 40 days after treatment. 
Damage 
It is clear from the inverse relationship between density of grubs and yield that DBM is having a 
significant detrimental effect on canola seed production. Current management costs are high.  Most 
often at least two insecticide applications are required and they will only reduce DBM grub populations 
by on average 50 to 75%, for what can be a relatively short period of time (as short as seven to 10 
days).  Given the high management costs and relatively moderate levels of control, the threshold for 
spraying remains relatively high; at least 50 grubs per 10 sweeps of an insect net. 
Regional dynamics 
I was unable to determine the initial development of a DBM outbreak in south-western Australia 
despite a very extensive reporting and trapping grid.  Conditions were not suitable to the development 
of large DBM populations on a regional scale during 2002. 
Within crop dynamics 
It is clear that if a DBM population can establish in a canola crop the climatic conditions during winter 
and spring and the suitability of the crop as both a shelter and food source are such that DBM 
numbers can continue to increase for several weeks.  The suitability of the crop and climate are also 
reflected in DBM grub numbers bouncing back quickly after insecticide treatments. 
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